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AB Aim The use of acetylcholinesterase inhibitors for the treatment of 
comorbid Alzheimer's disease in Parkinson's disease (pd) 
patients stabilized on a levodopa regimen may potentially disrupt 
cholinergic balance. This randomized, double-blind, crossover study 
investigated the safety of, and possible drug-drug interaction between, 
donepezil HC1 and levodopa/carbidopa. Methods Twenty-five 
patients with pd who were taking physician-optimized doses of 
levodopa/carbidopa (with daytime dosing intervals of 4-8 h) were 
administered once-daily doses of either donepezil HC1 (5 mg) or 
placebo for 15 days, in two treatment periods, separated by a washout of at 
least 2 wk. Some patients took a second dose of levodopa/carbidopa after 
4 h, therefore subanal . of the levodopa/carbidopa data was conducted up to 
4 h and 8 h after dosing. Twenty-six healthy matched controls received 
open-label donepezil HC1 only, for a single 15-day period. 
Blood samples were collected before, during and after the 15 doses of 
donepezil HC1 for pharmacokinetic (PK) assessments. 

Pharmacokinetic parameters included maximum attained plasma drug concentration 
(Cmax) , time at which Cmax is attained (tmax) , plasma drug concentration at 
steady state (CSS) , and area under the drug concentration-time curve over the 
dosing interval. Safety assessments included monitoring adverse events, 
and the Unified Parkinson's Disease Rating Scale (UPDRS) motor examination 
Results The mean age of all subjects was 72.6 ± 1.3 years. 
Donepezil PK assessments of pd patients receiving 

levodopa/carbidopa were similar to the PK results from healthy controls 
who received donepezil HC1 only (mean AUCO-12 h = 281.6 ± 
17.6 and 268.6 ± 19.9 ng-h ml-1, resp.). Carbidopa PK were not 
significantly altered by the concomitant administration of multiple doses 
of donepezil HC1 , compared with when pd patients 



received placebo (mean AUCO-8 h = 921.8 ± 160 and 821.8 ± 113 

ng-h ml-1, resp.). Four hours after administration of 

donepezil HC1 in PD patients, AUCO-4 h, Cmax and CSS of 

levodopa were higher than when pd patients received placebo (P < 

0.05). Eight hours after donepezil HC1 , however, only Cmax and 

tmax were observed to change compared with when pd patients 

received placebo (mean Cmax = 2652 ± 429 and 2077 ± 276 ng ml-1, 

resp.; mean tmax = 1.7 ± 0.4 and 2.9 ± 0.5 h, resp.; P 

<0.05) . The number of pd patients who experienced at least 

one adverse event during the study (13/25) was higher when they received 

donepezil HC1 than when they received placebo (5/25) , but was the 

same as healthy subjects who received donepezil HC1 only 

(13/26) . There were no significant differences in change from baseline on 
the UPDRS motor examination parameters in PD patients when they took 
donepezil HC1 and when they took placebo. Conclusions No clin. 
significant drug-drug interactions between donepezil HC1 and 
levodopa/carbidopa were observed at steady state. The small changes in the 
pharmacokinetics of levodopa did not result in any change in motor 
symptoms. Co-administration of the two drugs led to a small increase in 
adverse events compared with administration of levodopa/carbidopa alone in 
PD patients. These adverse events, however, were consistent with 
donepezil' s cholinomimetic effect, and their incidence was 
comparable to that observed following the administration of donepezil 
HC1 alone. 
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AB Aims To evaluate the pharmacokinetics (PK) , pharmacodynamics (PD 
) , tolerability and safety of donepezil HC1 5 mg following oral 
doses for 1 and 24 days in hepatically impaired patients compared with 
healthy controls under steady-state, multiple-dose conditions. Methods in 
this single -center, multiple-dose, open-label study, patients with 
impaired hepatic function (Child-Pugh grade A or B) and healthy controls 
(matched by gender, age and weight to the hepatically impaired patients) 
received a single 5 mg dose of donepezil on day 1 and then 
donepezil HC1 5 mg once daily from days 6 to 29. PK and 
PD (determination of erythrocyte acetylcholinesterase inhibition) 
parameters were evaluated on days 1 and 29. Treatment -emergent adverse 
events (AEs) , vital signs, phys . examination and clin. laboratory test 

parameters 

were monitored throughout the study. Results A total of 35 subjects (18 
patients with hepatic impairment and 17 healthy controls) were enrolled 
and 32 subjects (16 in each group) completed the study. On day 1 
(following a single dose) hepatically impaired patients showed a 
significant decrease in Tmax, while tl/2 and AUCO-oo were 
significantly increased compared with the healthy controls. On day 29 
(following multiple doses) , AUCO-24 h, Cmax, tl/2, CSS, and RA were 
significantly increased in hepatically impaired patients compared with 
healthy controls. AUC0-24 h increased by 47.6% in the patients with 
hepatic impairment compared with the healthy controls. There were no 



significant differences in pd between the groups, although at 
steady state, the mean AChE inhibition was 16.2% higher in the hepatically 
impaired patients. No serious AEs were reported and no subject withdrew 
from the study due to AEs. The most common AEs in both groups were 
headache and diarrhoea. No clin. significant changes from baseline were 
observed in vital signs, phys . examination findings or electrocardiograms. 

There 

was a significant difference in the number of hepatically impaired subjects 
with abnormalities in serum glucose compared with healthy subjects. 
However, these elevations were not associated with AEs. Conclusions The 
results of this study suggest that patients with AD and mild to moderate 
hepatic impairment (Child-Pugh grade A or B) can be safely given 
donepezil 5 mg once daily and that this dose is associated with a 
nonsignif icantly higher AChE inhibition than age-matched volunteers. 
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IT 75-58-1, Tetramethylammonium iodide 311-28-4, Tetrabutylammonium iodide 
497-19-8, Sodium carbonate, uses 554-13-2, Lithium carbonate 584-08-7, 
Potassium carbonate 1643-19-2, Tetrabutylammonium bromide 7440-05-3D, 
Palladium, on carbon 744 0-06-4D, Platinum, on carbon 

7440-16-6D, Rhodium, on carbon 7664-41-7, Ammonia, uses 11113-84-1, 

Ruthenium oxide 11129-89-8, Platinum oxide 37143-59-2 

49550-01-8 180418-66-0 

RL: CAT (Catalyst use); USES (Uses) 

(preparation of donepezil and derivs . ) 
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AB A process for the preparation of 1 -benzyl -4 -[[ (5 , 6-dimethoxy-l-indanon) -2- 
yl] methyl] piperidine hydrochloride (i.e., donepezil HC1; m.p. 
210-212°) is described in which 5 , 6-dimethoxy-2 - [ (pyridin-4 - 
yl) methyl] inda-1 -one is hydrogenated with a noble metal catalyst (e.g., 
Pd/C) or a non-oxide derivative of a noble metal catalyst in a solvent 
at 20-100°/l0-90 psi-gauge to give 4- [ [ (5, 6-dimethoxy-l-indanon) -2- 
yl] methyl] piperidine which is benzylated with benzyl bromide at 
20-80° followed by salification with methanolic HC1 . 

IT Hydrogenation catalysts 

(chemoselective; Pt-Group metals in a hydrogenation and 

benzylation process for the preparation of 1 -benzyl -4 -[ [5, 6-dimethoxy-l- 
indanon) -2-yl] methyl] piperidine hydrochloride (donepezil 
hydrochloride) ) 
IT Platinum-group metals 

RL: CAT (Catalyst use) ; USES (Uses) 

(hydrogenation catalysts in a hydrogenation and benzylation process for 
the preparation of 1 -benzyl -4 -[ [5 , 6-dimethoxy-l-indanon) -2- 
yl] methyl] piperidine hydrochloride (donepezil hydrochloride)) 
IT 7647-10-1, Palladium chloride 10049-07-7, Rhodium chloride 

10049-08-8, Ruthenium chloride 10489-46-0, Rhodium sulfate 13566-03-5, 

Palladium sulfate 41860-99-5, Ruthenium sulfate 

RL: CAT (Catalyst use); USES (Uses) 

(hydrogenation catalyst in a hydrogenation and benzylation process for 
the preparation of 1 -benzyl -4 -[ [5 , 6-dimethoxy-l-indanon) -2- 
yl] methyl] piperidine hydrochloride (donepezil hydrochloride)) 
IT 7440-05-3, Palladium, uses 7440-16-6, Rhodium, uses 

7440-18-8, Ruthenium, uses 

RL: CAT (Catalyst use) ; USES (Uses) 

(in a hydrogenation and benzylation process for the preparation of 
1 -benzyl - 4 - [ [ 5 , 6 -dimethoxy- 1 - indanon) - 2 -yl ] methyl ] piperidine 
hydrochloride (donepezil hydrochloride) ) 
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An efficient process for preparation of donepezil I is provided. In 
one embodiment, the process for preparation of donepezil includes 



IT 



suspending a catalyst, which is palladium metal on carbon and 

the compound II in an ale. solvent and hydrogenating the suspension at the 

hydrogen pressure of from about 1 to about 5 and a temperature of from about 4 0 

to about 90°C till the hydrogenation reaction is substantially 

complete to obtain a compound III which then is converted to 

donepezil by alkylation with benzyl bromide. The processes of the 

invention are believed to be simple, eco-f riendly , and com. viable. 

7440-05-3, Palladium, uses 

RL: CAT (Catalyst use); USES (Uses) 

(process for preparation of donepezil by hydrogenation of 

5, 6-dimethoxy-2- [ (pyridin-4 -yl ) methylene] indan-l-one and subsequent 

alkylation with benzyl bromide) 
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7440-05-3, Palladium, uses 7440-06-4, Platinum, uses 
10035-10-6, Hydrogen bromide, uses 
RL: CAT (Catalyst use) ; USES (Uses) 
(preparation of donepezil) 
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A process for the preparation of l-benzyl-4- [ (5, 6-dimethoxy-l-indanon) -2- 
yl] methylpiperidine hydrochloride (donepezil HC1) is described 
in which 5 , 6-dimethoxy-2 - (pyridin-4 -yl ) methyl eneinda-1 -one is hydrogenated 
with a Platinum-Group metal oxide catalyst in an organic solvent at 
20-50°/10-45 psi-gauge, and the resulting 4- [ (5 , 6-dimethoxy-l- 
indanon) -2 -yl] methylpiperidine is benzylated with an benzyl bromide in an 
organic solvent at 30-80° and salified with methanolic HC1 . 
Hydrogenation catalysts 

(Pt-Group metal oxides in a process for the preparation of 
1 -benzyl - 4 - [ ( 5 , 6 -dimethoxy- 1 - indanon) -2 -yl ) methylpiperidine 
hydrochloride (donepezil hydrochloride) ) 
Platinum-group metal compounds 
RL: CAT (Catalyst use) ; USES (Uses) 

(oxides; hydrogenation catalysts in a process for the preparation of 
l-benzyl-4- [ (5 , 6-dimethoxy-l-indanon) -2 -yl) methylpiperidine 
hydrochloride (donepezil hydrochloride) ) 
Group VIII element oxides 
RL: CAT (Catalyst use); USES (Uses) 

(platinum-group ; hydrogenation catalysts in a process for the 
preparation of l-benzyl-4- [ (5 , 6-dimethoxy-l-indanon) -2 -yl ) methylpiperidine 
hydrochloride (donepezil hydrochloride) ) 
1314-15-4, Platinum dioxide 
RL: CAT (Catalyst use); USES (Uses) 

(hydrogenation catalyst in a process for the preparation of 
l-benzyl-4- [ (5, 6-dimethoxy-l-indanon) -2 -yl) methylpiperidine 
hydrochloride (donepezil hydrochloride) ) 



